Exposure to a standard culture medium alters the response of cartilage explants to injurious unconfined compression.
Previous studies on chondral explants have not clearly described to what extent the degree and the distribution of cell death are dependent on the amount of free swelling seen during tissue equilibration in a standard culture medium. The current study hypothesized that increased fluid content inside equilibrated chondral explants, when subjected to injurious compression, would lead to greater matrix damage during unconfined compression. Equilibrated and non-equilibrated chondral explants were loaded to 30 MPa at a fast rate of loading ( approximately 600 MPa/s). Stress-strain curves were documented for each explant. Matrix damage was assessed by the length of surface fissures. Chondrocyte viability was also measured in the various layers of the explants. The stiffness of the equilibrated specimens was less than non-equilibrated specimens, and it correlated with the amount of fluid absorbed during equilibration. More matrix damage and associated cell death in the superficial zone were documented in equilibrated than non-equilibrated explants, and these correlated positively with fluid absorbed during equilibration. This study indicated that equilibration of chondral explants in a standard culture medium alters their response to mechanical loading in terms of stiffness, matrix damage and cell viability.